A 50-year-old man was admitted to our hospital for examination of an abnormal shadow on chest radiography. Computed tomography revealed multiple small nodular shadows in bilateral lung fields, with cavitation in a right S3 lesion that was resected by video-assisted thoracoscopic surgery. Histopathological examination revealed marked proliferation of lymphoid tissue, including many plasma cells that were polyclonal in nature. This case was considered to be pulmonary nodular lymphoid hyperplasia (PNLH). Several residual nodules spontaneously disappeared during the 6 years of follow-up. This was a rare case of PNLH with a resected cavity, followed by spontaneous regression of the remaining lesions.
Introduction
Pulmonary nodular lymphoid hyperplasia (PNLH) is a benign disease with polyclonal lymphoid proliferation (1) , indicating a non-tumorous nature. Although the pathological features of PNLH which clarify the entity and related terminology (2) have been summarized, the radiological features of PNLH are not fully recognized, particularly for the cavitary case. Histopathologically, PNLH should be differentiated from pulmonary lymphoma of the mucosa-associated lymphoid tissue (MALT)-type, which consists of the monoclonal growth of lymphocytes and/or plasma cells associated with lymphoepithelial lesions. Here, we describe a rare case of PNLH with a cystic cavity that was resected using videoassisted thoracoscopic surgery (VATS), after which the remaining lesions spontaneously regressed during a follow-up study.
Case Report
A 50-year-old man had been treated for hypertension and hyperlipidemia at a local hospital. A regular check-up chest X-ray revealed an abnormal shadow in the right middle lung field. He was admitted to our hospital for further examinations. On admission, he complained of slight dyspnea and a cough. Wheezing was heard in bilateral lung fields. Laboratory tests showed an elevated level of serum immunoglobulin E (IgE) (4,535 IU/mL). Pulmonary function tests showed diminished forced expiratory volume in 1 second (FEV1). Because FEV1 markedly improved after the inhalation of 200 μg salbutamol, he was diagnosed with bronchial asthma. After administering an inhaled corticosteroid and a longacting β2-agonist, his symptoms dramatically improved.
A chest CT showed multiple small nodular shadows in bilateral lung fields. In addition, a nodule with cavitation in a right S3 lesion was noted (Fig. 1) . Transbronchial lung biopsy through the right B3 bronchus did not achieve a final diagnosis. Then, VATS was performed, during which the nodule with a cavity in the right S3 lesion and two nodules in a right S4 lesion were resected.
Histopathological examination showed that the cystic cavity was covered by a monolayer of columnar epithelium associated with marked proliferation of lymphoid tissues with lymph follicles, which exhibited prominent reactive germinal centers, well-preserved mantle zones and sheets of mature plasma cells ( Fig. 2A, B) . Interestingly, a bronchiolus adjoining the cavity was occluded by a lymph follicle, leaving only a slit-like airspace (Fig. 2B ). The cavity was connected to the peripheral airspace by a narrow hole (Fig. 2C ). Dense collagenous stroma was also observed around the cavity (Fig. 2D ). Russell bodies were also found, but there were no distinct lymphoepithelial lesions or Dutcher bodies. Immunohistochemical examinations showed that plasma cells were stained by antibodies against both kappa and lambda light chains, as well as IgG, IgA and IgM, revealing their polyclonal nature. Southern blot analysis showed no heavy chain rearrangements. In addition, there were no chromosomal abnormalities. We concluded that this case was PNLH. During a 6-year follow-up, several of the remaining nodules disappeared or decreased in size without any treatment.
Discussion
PNLH was first described by Kradin and Mark as one or more benign nodules or localized lung infiltrates comprised of reactive lymphoid proliferation (1) . The concept of localized foci of reactive lymphoid tissue in the lung, termed pseudolymphoma, was initially proposed by Saltzstein (3).
To our knowledge, there have been 22 reports of PNLH (Table 1). Regarding the symptoms of PNLH, of these 22 cases, 13 patients were asymptomatic, while 9 cases presented with several symptoms, such as cough, sputum, general fatigue, dyspnea, or hemoptysis. The present case was diagnosed as bronchial asthma and showed respiratory symptoms, including dyspnea and cough. These symptoms might have been related not only to bronchial asthma, but also to PNLH.
The elevated serum IgE level in the present case might have been associated not only with bronchial asthma, but also with PNLH. Laboratory results for PNLH patients usually do not reveal abnormalities, including serum IgE levels. However, Kokkonen and Karttunen reported that 26 of 50 (52%) patients with NLH of the lower gastrointestinal tract suffered from food allergy (4). In addition, it has been reported that colonic NLH was related to food hypersensitivity, and laboratory tests showed elevated serum IgE levels in 19% of these patients (8 of 43) (5).
It is important to differentiate PNLH from pulmonary MALT-type lymphoma. In the present case, the patient was diagnosed with PNLH because of an obvious polyclonal immunohistochemical staining pattern of plasma cells and no heavy chain rearrangements. In addition, histopathological findings did not show lymphoepithelial lesions or Dutcher bodies that often appear in MALT-type lymphomas.
The most common radiographic finding with PNLH is a solitary pulmonary nodule, typically measuring 2 to 4 cm in diameter (2) . Two or more lesions were present in 8 of 22 (36%) reported cases (Table 1) (2, (6) (7) (8) . CT findings were provided for 8 of 22 reported cases of PNLH. Ground-glass
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opacities were observed in 3 of these 8 cases (38%) (6, 9, 10) . Nodular shadows with air-bronchograms were also seen in 2 cases (25%) (6, 10) . A cavitary mass lesion was reported in only 1 patient (11) . In the present case, chest CT findings revealed multiple small nodular shadows in bilateral lung fields. In addition, a cavitary nodule was observed in the right S3 lesion. This was a rare case of PNLH for which chest CT showed a cavitary nodule. The mechanism that resulted in the cavitation was unclear.
Abbondanzo et al reported that the histological findings of PNLH, such as an interstitial infiltrate of polyclonal plasma cells and reactive lymphocytes, were similar to those of lymphocytic interstitial pneumonia (LIP) (2) . Chest CTs showed cystic lesions in 68 to 82% of patients with LIP (14) . It has been reported that several bronchioles had either become stenotic or were obstructed by peribronchiolar lymphocytic infiltrations, which resulted in cyst formations in patients with LIP (15, 16) . In the present case, lymphocytes had also infiltrated into the peribronchiolar interstitium, including well-developed lymph follicles, resulting in stenotic effects on the airways. These findings might be related to cavitation due to a check valve mechanism. The accumulation of additional cases will be required in order to elucidate the exact mechanism for cavitation in PNLH.
The prognosis for PNLH might be excellent (2) . Followup information was obtained for 13 of 22 patients (Table 1) . Eight patients showed no recurrence of PNLH after complete resection of nodules. Therefore, surgical resection has been recommended as a cure for PNLH (17) . On the other hand, serial radiographic examinations of lung nodules were obtained for only 3 patients (6, 8, 11) . In 2 of these 3 patients, the nodular shadows either decreased or disappeared on the follow-up CTs without any treatments. For the present case, a follow-up CT after 6 years also showed disappearance or shrinkage of the nodular shadows.
The mechanisms for spontaneous regression of PNLH remain obscure. Several reports showed that the mechanism(s) for spontaneous remission of malignant lymphoma might be related to immune mediation, tumor inhibition by growth factors and/or cytokines, induction of differentiation hormonal mediation, elimination of a carcinogen, tumor necrosis or angiogenesis inhibition, apoptosis, and epigenetic mechanisms (18, 19) . Troch et al reported that administration of systemic corticosteroids, followed by a switch to an inhaled corticosteroid, might influence the regression of pulmonary infiltrates of MALT-type lymphomas of the lung (20) . In the present case, the administration of an inhaled corticosteroid might have suppressed chronic inflammation and other factors that facilitated PNLH growth.
We have described a rare case of PNLH with spontaneous resolution. To the best of our knowledge, there have been only 2 reports for which PNLH regressed without any treatment. Additional studies will be needed because a suitable treatment and the prognosis for PNLH have not yet been sufficiently clarified.
